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United States Department of the Interior
Bureau of Reclamation, Mid-Pacific Region
2800 Cottage Way, MP-700

Sacramento, CA 95825

This Preliminary Draft Environmental Impact Statement (EIS) for the Shasta Lake Water
Resources Investigation (SLWRI) has been prepared by the U.S. Department of the Interior,
Bureau of Reclamation (Reclamation), Mid-Pacific Region, consistent with requirements of the
National Environmental Policy Act (NEPA). Cooperating agencies pursuant to NEPA include the
U.S. Forest Service, Bureau of Indian Affairs, Colusa Indian Community Council of the Cachil
Dehe Band of Wintun Indians, and U.S. Army Corps of Engineers. A companion document to the
Preliminary Draft EIS, the Draft Feasibility Report, has been published under separate cover.

This Preliminary Draft EIS evaluates the potential environmental effects of alternative plans to
enlarge Shasta Dam and Reservoir to (1) increase anadromous fish survival in the upper
Sacramento River, primarily upstream from Red Bluff Diversion Dam, (2) increase water supplies
and water supply reliability for agricultural, municipal and industrial, and environmental purposes,
and (3) address related water resource problems, needs, and opportunities. In addition to the No-
Action Alternative, this Preliminary Draft EIS considers five action alternatives, which include
potential dam raises ranging from 6.5 to 18.5 feet and related reservoir enlargements ranging from
256,000 to 634,000 acre feet.

The SLWRI is a feasibility study that is one of five studies for potential surface water storage
projects included in the 2000 CALFED Bay-Delta Programmatic Record of Decision, and is being
conducted under the general authority of Public Laws 96-375, which was reaffirmed under Public
Law 108-361, also known as the CALFED Bay-Delta Authorization Act. Reclamation is releasing
the Preliminary Draft EIS and Draft Feasibility Report to share the information generated since
completion of the Plan formulation Report in 2007.

Release of these documents is intended to inform interested agencies, organizations, and
individuals of the potential impacts, costs, and benefits of the alternative analyzed to-date. A
complete Draft EIS will be prepared and processed for formal public review and comment,
consistent with NEPA, following additional refinements to the action alternatives with changes in
regulatory conditions in the Sacramento-San Joaquin Delta affecting operations of the State and
Federal water projects.

For further information, please contact Katrina Chow, Project Manager, at the address above, by
telephone at (916) 978-5067, or by e-mail at KChow@usbr.gov.
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Summary

S.1 Introduction

This Preliminary Draft Environmental Impact Statement (PDEIS) has been
prepared to evaluate the potential environmental, cultural, and socioeconomic
effects of implementing the proposed action to modify the existing Shasta Dam
and Reservoir as part of the ongoing Shasta Lake Water Resources Investigation
(SLWRI). The SLWRI is a feasibility study being conducted by the U.S.
Department of the Interior, Bureau of Reclamation (Reclamation), Mid-Pacific
Region, and includes this PDEIS and the accompanying Draft of the Shasta
Lake Water Resources Investigation Feasibility Report (Feasibility Report) and
appendices. Reclamation is serving as the Federal lead agency for compliance
with the National Environmental Policy Act (NEPA). Cooperating agencies for
the SLWRI, pursuant to NEPA, include U.S. Forest Service (USFS), Colusa
Indian Community Council of the Cachil Dehe Band of Wintun Indians, U.S.
Army Corps of Engineers, and U.S. Bureau of Indian Affairs. This document
has also been prepared in accordance with the California Environmental Quality
Act (CEQA).

The purpose of the proposed action is to improve operational flexibility of the
Sacramento-San Joaquin Delta (Delta) watershed system through modifying the
existing Shasta Dam and Reservoir to increase water supply reliability for
agricultural, municipal and industrial, and agricultural purposes, and increase
anadromous fish survival in the upper Sacramento River, and address other
related resource needs.

Public Law 96-375 (October 3, 1980) provides feasibility study authority for the
SLWRI and allows the Secretary of the Interior to do the following:

...engage in feasibility studies relating to enlarging Shasta Dam
and Reservoir, Central Valley Project, California or to the
construction of a larger dam on the Sacramento River,
California, to replace the present structure.

Section 103(c), “Authorizations for Federal Activities Under Applicable Law,”
of the CALFED Bay-Delta Authorization Act (Public Law 108-361, October
25, 2004), authorizes the Secretary of the Interior to carry out the activities
described in paragraphs (1) through (10) of Subsection (d), which include the
following:
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...(1)(A)(i) planning and feasibility studies for projects to be
pursued with project-specific study for enlargement of (1) the
Shasta Dam in Shasta County.

Also, Section 103(a)(1) of Public Law 108-361 (October 25, 2004) states the
following:

The Record of Decision is approved as a general framework for
addressing the CALFED Bay-Delta Program, including its
components relating to water storage, ecosystem restoration,
water supply reliability (including new firm yield), conveyance,
water use efficiency, water quality, water transfers, watersheds,
the Environmental Water Account, levee stability, governance,
and science.

The CALFED Bay-Delta Program (CALFED) Programmatic Record of
Decision (ROD) called for the Secretary of the Interior to do the following:

...engage in feasibility studies for the purpose of determining
the potential costs, benefits, environmental impacts, and
feasibility of using the Sacramento River for conveying water
from the enlarged Shasta Dam and Reservoir or the larger dam
to points of use downstream from the dam.

Other Federal legislation influences the SLWRI. Two laws of special note are
Public Law 89-336 (November 8, 1965) and Public Law 102-575 (October 30,
1992). Public Law 89-336 created the Whiskeytown-Shasta-Trinity National
Recreation Area, which includes Shasta Dam and Reservoir. Public Law
102-575, the Central Valley Project Improvement Act, directed numerous
changes to the operation of the Central Valley Project (CVVP). Among these
changes was adding fish and wildlife protection, restoration, and enhancement
as a project purpose, which resulted in substantial changes to water supply
deliveries, river flows, and related environmental conditions in the study area.

S.1.1 Intended Use of This Preliminary Draft Environmental Impact Statement
Release of this Preliminary Draft EIS, the Draft Feasibility Report, and their
appendices presents SLWRI findings to date, and provides another opportunity
for public and stakeholder input.

S.1.2 Intended Use of Final Environmental Impact Statement

An environmental impact statement (EIS) identifies and evaluates alternatives
that meet the project purpose and can also avoid project-related impacts,
analyzes the environmental effects of an action, and indicates additional
measures to reduce or avoid potential environmental effects resulting from the
action alternatives (i.e., mitigation measures). An EIS must also disclose
significant environmental effects that cannot be avoided, growth-inducing
effects, significant cumulative impacts, and effects found not to be significant.
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The purpose of an EIS is not to recommend approval or rejection of a project,
but to provide information to aid the public and decision makers/permitting
agencies in the decision-making process.

This EIS, when finalized, is intended to be used by the Federal lead agency
when considering approval of the proposed action or an alternative to the
proposed action. All cooperating agencies, responsible agencies, and other
Federal, State, and local agencies with permitting or approval authority over any
aspect of the proposed action are expected to use the information contained in
the Final SLWRI EIS to meet most, if not all, of their information needs to
make decisions and/or issue permits with respect to the proposed action.

S.2 Purpose and Need for Proposed Action and Project
Objectives

NEPA regulations require a statement of “the underlying purpose and need to
which the agency is responding in proposing the alternatives, including the
proposed action,” described below. The State CEQA Guidelines require a
clearly written statement of objectives, including the underlying purpose of a
project (Section 15124(b)), also described below.

S.2.1 Purpose and Need
The purpose of the proposed action is to improve operational flexibility of the
Sacramento-San Joaquin Delta (Delta) watershed system through modifying the
existing Shasta Dam and Reservoir to increase water supply reliability and
anadromous fish populations in the upper Sacramento River. Specifically, the
purpose of the proposed action is to accomplish all of the following:

e Promote increased survival of anadromous fish populations in the upper
Sacramento River, primarily upstream from the location of the Red
Bluff Diversion Dam (RBDD).

e Increase water supplies and water supply reliability for agricultural,
municipal and industrial, and environmental purposes to help meet
current and future water demands.

e To the extent possible, through meeting these objectives, include
features that conserve and restore ecosystem resources in the Shasta
Lake area and along the upper Sacramento River, reduce flood damage
along the Sacramento River, increase hydropower capabilities at Shasta
Dam, maintain and increase recreation opportunities at Shasta Lake,
and maintain or improve water quality conditions in the Sacramento
River downstream from Shasta Dam and in the Delta.

The need for the proposed action is described below and summarized from the
2007 Reclamation Shasta Lake Water Resources Investigation Plan

S-3 PRELIMINARY DRAFT — November 2011



Shasta Lake Water Resources Investigation
Environmental Impact Statement

Formulation Report, the 2004 Reclamation Shasta Lake Water Resources
Investigation Initial Alternatives Information Report, and the Plan Formulation
Appendix.

S.2.1.1 Anadromous Fish Survival
The Sacramento River system is unique in California in that it supports four
separate runs of Chinook salmon: fall-, late fall-, winter-, and spring-run. The
adult populations of the four runs of salmon and other important fish species
that spawn in the upper Sacramento River have considerably declined over the
last 40 years. Several fish species in the upper Sacramento River have been
listed under the Federal Endangered Species Act: Sacramento River winter-run
Chinook salmon (endangered), Central Valley spring-run Chinook salmon
(threatened), Central Valley steelhead (threatened), and the Southern Distinct
Population Segment of North American green sturgeon (threatened). Two of
these species are also listed under the California Endangered Species Act:
Sacramento River winter-run Chinook salmon (endangered) and Central Valley
spring-run Chinook salmon (threatened).

Unsuitable water temperatures in the upper Sacramento River, especially in dry
and critically dry years, is a critical factor affecting the abundance of Chinook
salmon and steelhead in the river. Releases of cold water stored behind Shasta
Dam can improve seasonal water temperatures in the Sacramento River for
anadromous fish, particularly winter-run Chinook salmon, during critical
periods. Prolonged droughts depleting the cold-water storage in Shasta
Reservoir could extirpate the entire Sacramento River winter-run Chinook
salmon population. Under current conditions, even 2 consecutive years of
drought could reduce Shasta Reservoir cold-water storage to levels insufficient
to support the Sacramento River winter-run Chinook spawning and incubation
season. This could result in complete year-class failure, virtually eliminating all
of a single year’s spawning and incubating winter-run Chinook in the
Sacramento River. Various actions have been taken to address these problems,
ranging from minimum instream flow requirements to structural changes at
Shasta Dam. Despite these steps, additional actions are needed to address
anadromous fish survival in the upper Sacramento River.

S.2.1.2 Water Supply Reliability
Demands for water in the state of California exceed available supplies.
Reclamation’s 2008 Water Supply and Yield Study describes dramatic increases
in statewide population, land use changes, regulatory requirements, and
limitations on storage and conveyance facilities have resulted in unmet water
demands and subsequent increases in competition for water supplies among
urban, agricultural, and environmental uses. The 2009 California Water Plan
Update concludes that California is facing one of the most significant water
crises in its history; drought impacts are growing, ecosystems are declining,
water quality is diminishing, and climate change is affecting statewide
hydrology. Challenges are greatest during drought years, when water supplies
are less available.
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As the population of California grows, and the demand for adequate water
supplies becomes more acute, the ability to maintain a healthy and viable
industrial and agricultural economy while protecting aquatic species will be
increasingly difficult. Compounding these issues, potential effects of climate
change such as changed precipitation patterns, less snowfall, and earlier
snowmelt may considerably increase the demands on available water supplies in
the future. As owner and operator of the CVVP, one of the largest water storage
and conveyance systems in the world, Reclamation has identified the need to
increase the reliability of CVP water deliveries to its water contractors,
particularly during dry and critically dry water years. Similar needs and
challenges are faced by the SWP and other water projects throughout the State.
As one of many efforts to improve the reliability of California’s water supply,
the SLWRI was established to evaluate the potential to improve water supply
reliability primarily by modifying Shasta Dam and enlarging Shasta Lake.

S.2.1.3 Other Resources
Reclamation has identified other resource needs that could be addressed through
potential modification of Shasta Dam and Reservoir. Escalating demands on
statewide electricity production, continuing modification of natural aquatic and
riparian habitats in the Sacramento River system, increasing threats of potential
flooding in the Sacramento River system, and greater demands for recreational
opportunities are all potential local, regional, or statewide problems exacerbated
by California’s population growth in general and particularly in the Sacramento
Valley. The SLWRI provides opportunities to address these other resource
needs, as well as the primary SLWRI objectives of increased anadromous fish
survival and water supply reliability.

S.2.2 Project Objectives
To address the identified purpose and need described above, two primary
project (i.e., planning) objectives were developed for the SLWRI. Five
secondary project objectives were developed to take advantage of other
beneficial project opportunities.

S.2.2.1 Primary Project Objectives
Primary project objectives are those which specific alternatives are formulated
to address. Primary project objectives developed for the SLWRI are as follows:

e Increase the survival of anadromous fish populations in the Sacramento
River, primarily upstream from the RBDD.

e Increase water supply and water supply reliability for agricultural,
municipal and industrial, and environmental purposes to help meet
current and future water demands, with a focus on enlarging Shasta
Dam and Reservoir.
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The primary project objectives are considered to have coequal priority, with
each pursued to the maximum practicable extent without adversely affecting the
other.

S.2.2.2 Secondary Project Objectives
Secondary project objectives are actions, operations, or features that should be
considered in the plan formulation process, but only to the extent possible
through pursuit of the primary objectives. Five secondary project objectives
were developed for the SLWRI:

e Conserve, restore, and enhance ecosystem resources in the Shasta Lake
area and along the upper Sacramento River.

e Reduce flood damage along the Sacramento River.
e Develop additional hydropower generation capabilities at Shasta Dam.
e Maintain and increase recreation opportunities at Shasta Lake.

e Maintain or improve water quality conditions in the Sacramento River
downstream from Shasta Dam and the Delta.

S.3 Study Area

Shasta Dam and Shasta Lake are located on the upper Sacramento River in
Northern California, approximately 9 miles northwest of Redding in Shasta
County. Because of the potential influence of the proposed modification of
Shasta Dam and Reservoir and subsequent system operations and water
deliveries on resources over a large geographic area, the SLWRI includes both a
primary study area and an extended study area. The primary study area includes
Shasta Dam and Reservoir, the lower portions of all contributing major and
minor tributaries flowing into Shasta Lake, Trinity and Lewiston reservoirs, and
the Sacramento River between Shasta Dam and the RBDD facilities, including
tributaries at their confluence. The RBDD is directly adjacent to the Red Bluff
Pumping Plant (RBPP), which is currently under construction. The extended
study area includes the Sacramento River downstream from the RBDD,
including portions of the American and Feather river basins downstream from
CVP/State Water Project (SWP) facilities, San Francisco Bay/Sacramento-San
Joaquin Delta (Bay-Delta), lower portions of the San Joaquin River basin
downstream from CVP facilities (Friant and New Melones reservoirs), and
facilities and water service areas of the CVP and SWP.
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S.4 Summary Description of Alternatives

The following sections summarize the no-action and five action alternatives
evaluated in the PDEIS.

S.4.1 No-Action Alternative
For the SLWRI, under the No-Action Alternative, the Federal Government
would continue to implement reasonably foreseeable actions, including actions
with current authorization, secured funding for design and construction, and
environmental permitting and compliance activities that are substantially
complete, but would not take additional actions toward implementing a plan to
raise Shasta Dam to help increase anadromous fish survival in the upper
Sacramento River, nor help address the growing water supply and reliability
issues in California. The following discussions highlight the consequences of
implementing the No-Action Alternative, as they relate to the objectives of the
SLWRI.

Anadromous Fish Survival

Much has been done to address anadromous fish survival problems in the upper
Sacramento River. Solutions have ranged from changes in the timing and
magnitude of releases from Shasta Dam to constructing and operating the
temperature control device (TCD) at the dam. Actions also include site-specific
projects, such as introducing spawning gravel to the Sacramento River, and
work to improve or restore spawning habitat in tributary streams. However,
some actions have had an adverse effect on Sacramento River habitat, including
implementing requirements of the Trinity River ROD, as amended in 2000.
Increased demand for water for agricultural, municipal and industrial, and
environmental uses is also expected to reduce the reliability of cold water for
anadromous fish. According to 2009 National Marine Fisheries Service Public
Draft Recovery Plan, under the No-Action Condition, a drought lasting several
years would likely result in the extirpation of winter run Chinook salmon.
Under the No-Action Alternative, it is assumed that actions to protect fisheries
and benefit aquatic environments would continue, including maintaining the
TCD and satisfying other existing regulatory requirements.

Water Supply Reliability

Demands for water in California will continue to exceed available supplies, and
the need for additional supplies is expected to grow. Competition for available
water supplies would intensify as water demands increase to support population
growth. Water conservation and reuse efforts are expected to significantly
increase, and forced conservation as the result of increasing water shortages
would continue. It is likely that with continued and deepening shortages in
available water supplies, adverse economic impacts would increase over time in
the Central Valley and elsewhere in California.
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Ecosystem Resources, Flood Management, Hydropower, Recreation, and
Water Quality

As opportunities arise, some locally sponsored efforts will likely continue to
improve environmental conditions on tributaries to Shasta Lake and along the
upper Sacramento River. However, overall, future environmental-related
conditions in these areas will likely be similar to existing conditions. The
quantity, quality, diversity, and connectivity of riparian, wetland, and riverine
habitats along the Sacramento River have been limited by confinement of the
river system by levees, reclamation of adjacent lands for farming, bank
protection, channel stabilization, and land development.

Under the No-Action Alternative, the threat of flooding would continue, and
may increase as population growth continues. California’s demand for
electricity is also expected to increase substantially in the future. Under the No-
Action Alternative, no actions would be taken to help meet this growing
demand.

To address the impact of water quality deterioration on the Sacramento River
basin and Delta ecosystems, several environmental flow goals have been
established through legal mandates. Despite these efforts, under the No-Action
Alternative, these resources would continue to decline and ecosystems would
continue to be impacted. In addition, Delta water quality may continue to
decline.

S.4.2 Management Measures Common to All Action Alternatives

Eight of the management measures identified during the alternatives
development process would be included in all action alternatives to some
degree:

e Enlarge the cold-water pool of Shasta Lake

e Modify the TCD

e Increase water conservation storage

e Reduce water demand

e Modify flood operations

e Modify hydropower facilities

e Maintain and increase recreation opportunities

e Maintain or improve water quality
These eight common management measures are described below.

All action alternatives would involve, at a minimum, enlarging the cold-water
pool by raising Shasta Dam to enlarge Shasta Reservoir. Minimum
modifications to the TCD under all action alternatives would include raising the
existing structure and modifying the shutter control. All action alternatives
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would also increase the conservation storage in Shasta Reservoir by raising
Shasta Dam. To reduce water demand, all action alternatives would include an
additional water conservation program for new water supplies created by the
project. This program would augment current water use efficiency practices.
Enlarging Shasta Reservoir would require adjustment of the existing flood
operation guidelines, or rule curves, to reflect physical modifications such as an
increase in dam/spillway elevation; the rule curves would be revised with the
goal of reducing flood damage and enhancing other objectives to the extent
possible. Enlarging Shasta Dam would probably also require various
modifications to the dam’s existing hydropower facilities to enable their
continued efficient use. Recreation is important to the Shasta Lake region;
therefore, existing recreation opportunities would be maintained and/or
increased. All action alternatives would maintain and potentially improve water
quality by increasing Delta outflow during drought years and reducing salinity
during critical periods, and may also provide operational flexibility for Delta
emergency response.

S.4.3 Alternative CP1
Comprehensive Plan (CP) 1 focuses on both anadromous fish survival and
water supply reliability. CP1 consists of enlarging Shasta Dam by raising the
crest 6.5 feet and implementing the set of eight common management measures
described above. By raising Shasta Dam from a crest at elevation 1,077.5 feet
above mean sea level (elevation 1,077.5) to elevation 1,084.0, this alternative
would increase the height of the reservoir’s full pool by 8.5 feet. The additional
2-foot increase in the height of the full pool above the dam raise height would
result from spillway modifications, including replacing the three drum gates
with six sloping, fixed-wheel gates. This increase in full pool height would add
approximately 256,000 acre-feet of additional storage to the overall reservoir
capacity. Accordingly, the overall full pool storage would increase from 4.55
million acre-feet (MAF) to 4.81 MAF.

Under CP1, operations for water supply, hydropower, and environmental
requirements would be similar to existing operations, with the additional storage
retained for water supply reliability and as an expanded cold-water pool for
fisheries benefits. As mentioned, this alternative (and all action alternatives)
includes extending the existing TCD for efficient use of the expanded cold-
water pool.

CP1 would also include the potential to revise the operational rules for flood
control for Shasta Dam and Reservoir, which could reduce the potential for
flood damage, and benefit recreation. Reservoir reoperation may provide
recreation benefits by raising the bottom of the flood control pool elevation and,
thus, allowing higher winter and spring water levels and increasing Shasta
Lake’s surface area. In addition, reservoir reoperation may provide more
operational flexibility in reservoir drawdown requirements in response to
storms, resulting in a net increase in the rate of spring reservoir filling during
some years.
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S.4.4 Alternative CP2
CP2 also focuses on both anadromous fish survival and water supply reliability.
CP2 consists of enlarging Shasta Dam by raising the crest 12.5 feet and
implementing the set of eight common management measures described above.
A dam raise of 12.5 feet was chosen because it represents a midpoint between
the likely smallest dam raise considered and the largest practical dam raise that
would not require relocating the Pit River Bridge. By raising Shasta Dam from a
crest at elevation 1,077.5 to elevation 1,090.0, CP2 would increase the height of
the reservoir’s full pool by 14.5 feet. This increase in full pool height would add
approximately 443,000 acre-feet of storage to the reservoir’s capacity.
Accordingly, storage in the overall full pool would increase from 4.55 MAF to
5.0 MAF.

Under CP2, operations for water supply, hydropower, and environmental
requirements would be similar to existing operations, with the additional storage
retained for water supply reliability and as an expanded cold-water pool for
fisheries benefits. The existing TCD would be extended for efficient use of the
expanded cold-water pool.

As described for CP1, this alternative would also include the potential to revise
flood control operational rules, which could reduce the potential for flood
damage and benefit recreation.

S.4.5 Alternative CP3
As for CP1 and CP2, CP3 focuses on both anadromous fish survival and water
supply reliability. CP3 consists of enlarging Shasta Dam and Reservoir by
raising the dam crest 18.5 feet and implementing the set of eight common
management measures described above.

By raising Shasta Dam from a crest at elevation 1,077.5 to elevation 1,096.0,
CP3 would increase the height of the reservoir’s full pool by 20.5 feet. This
increase in full pool height would add approximately 634,000 acre-feet of
storage to the reservoir’s capacity. Accordingly, storage in the overall full pool
would be increased from 4.55 MAF to 5.19 MAF. Although higher dam raises
are technically and physically feasible, 18.5 feet is the largest dam raise that
would not require extensive and costly reservoir area relocations, such as
relocating the Pit River Bridge, Interstate-5, and the Union Pacific Railroad
tracks.

Under CP3, operations for water supply, hydropower, and environmental
requirements would be similar to existing operations, with the additional storage
retained for water supply reliability and as an expanded cold-water pool for
fisheries benefits. The existing TCD would be extended for efficient use of the
expanded cold-water pool.
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As described for the above alternatives, this alternative would also include the
potential to revise flood control operational rules, which could reduce the
potential for flood damage and benefit recreation.

S.4.6 Alternative CP4
CP4 focuses on increasing anadromous fish survival by raising Shasta Dam 18.5
feet, while also increasing water supply reliability. In addition to raising the
dam and implementing the set of eight common management measures
described above, CP4 would dedicate part of the increased storage in Shasta
Lake to maintaining cold-water volumes.

The additional storage created by the 18.5-foot dam raise would be used to both
improve the ability to meet water temperature objectives for winter-run Chinook
salmon during drought years and increase water supply reliability. The
reservoir’s capacity would increase by 634,000 acre-feet to a total of 5.19 MAF.
Of the increased reservoir storage space, about 378,000 acre-feet would be
dedicated to increasing the supply of cold water for anadromous fish survival
purposes.

Operations for the remaining portion of increased storage (approximately
256,000 acre-feet) would be the same as for CP1, while the cold-water pool
would be subject to an adaptive management plan that may include operational
changes to the timing and magnitude of release from Shasta Dam to benefit
anadromous fish. The existing TCD would be extended to achieve efficient use
of the expanded cold-water pool.

As described for the above alternatives, this alternative would also include the
potential to revise flood control operational rules, which could reduce the
potential for flood damage and benefit recreation.

Two additional ecosystem restoration features under CP4 would include
augmenting spawning gravel in the upper Sacramento River at targeted
locations to provide either immediate spawning habitat or long-term
recruitment, and restoring riparian, floodplain, and side channel habitat in the
upper Sacramento River to provide rearing habitat for juvenile salmonids.

S.4.7 Alternative CP5
CP5 focuses on anadromous fish survival, increased water supply reliability,
ecosystem enhancements in the Shasta Lake area and the upper Sacramento
River upstream from the RBDD facilities, and increased recreation
opportunities around Shasta Lake. CP5 consists of raising Shasta Dam 18.5 feet;
constructing additional resident fish habitat in Shasta Lake and along the lower
reaches of its tributaries (the Sacramento River, the McCloud River, and Squaw
Creek); constructing shoreline fish habitat around Shasta Lake; augmenting
spawning gravel in the upper Sacramento River; restoring riparian, floodplain,
and side channel habitat in the upper Sacramento River; increasing recreation
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opportunities at Shasta Lake; and implementing the set of eight common
management measures described above.

The additional storage created by the 18.5-foot dam raise would be used
primarily to increase water supply reliability, while also improving the ability to
meet water temperature objectives for winter-run Chinook salmon during
drought years. The reservoir’s capacity would increase by 634,000 acre-feet to a
total of 5.19 MAF.

Under CP5, operations for water supply, hydropower, and environmental
requirements would be similar to existing operations, with the additional storage
retained for water supply reliability and as an expanded cold-water pool for
fisheries benefits. The existing TCD would be extended to achieve efficient use
of the expanded reservoir.

As described the above alternatives, this alternative would also include the
potential to revise flood control operational rules, which could reduce the
potential for flood damage and benefit recreation.

S.5 Alternatives Considered and Eliminated

Formulation of a range of comprehensive alternatives for evaluation in this
PDEIS began with a review of problems, needs, and opportunities identified and
defined previously, study authorities, and other pertinent direction, including
information contained in the 2000 CALFED ROD, followed by development of
primary and secondary planning objectives, and, finally, development of
comprehensive alternatives to meet the project purpose and need. Some project
alternatives suggested during this process were not retained because they did
not adequately meet, or were beyond the scope of, the purpose and need
statement, did not contribute to both primary planning objectives, or had high
social or environmental impacts.

S.6 Major Conclusions of Environmental Analysis

An environmental document prepared to comply with NEPA must consider the
context and intensity of the environmental effects that would be caused by, or
result from, the proposed action. Under NEPA, the significance of an effect is a
determining factor in whether an EIS must be prepared. An environmental
document prepared to comply with CEQA must identify the significance of the
environmental effects of a proposed project. As stated in State CEQA
Guidelines, Section 15382, a “[s]ignificant effect on the environment means a
substantial, or potentially substantial, adverse change in any of the physical
conditions within the area affected by the project.”
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S.6.1 Methods and Assumptions
The PDEIS analyzes the direct and indirect effects of the No-Action Alternative
and comprehensive plans (i.e., action alternatives) for each environmental
resource area. Direct effects are those that would be caused by the action and
would occur at the same time and place. Indirect effects are reasonably
foreseeable consequences that may occur at a later time or at a distance from the
project area. Examples of indirect effects are growth inducement and other
effects related to changes in land use patterns, population density, or growth
rate, and related effects on the physical environment.

The effects of the No-Action Alternative and action alternatives were
determined by comparing estimates of resulting conditions with baseline
conditions. These baseline conditions differ between NEPA and CEQA. Under
NEPA, the No-Action Alternative (i.e., expected future conditions without the
project) is the baseline to which the action alternatives are compared; the No-
Action Alternative is also compared to existing conditions. Under CEQA,
existing conditions are the baseline to which alternatives are compared.

Uncertainties Affecting Definition of Reasonably Foreseeable/Without-
Project Conditions

Federal water resources planning and NEPA procedures require the application
of best available information, sound science, and definition of a reasonably
foreseeable future condition as the basis for comparing the potential effects of
alternative plans, which leads to identification of a recommended plan and/or
action and supports decision making. A variety of physical, environmental,
socioeconomic, regulatory, and operational conditions and uncertainties in the
Bay-Delta and related watersheds is impacting the SLWRI’s ability to establish
a reasonably foreseeable future condition. These same challenges are affecting
other water resource studies, operations, and management actions in the Bay-
Delta and related watersheds.

Plan formulation efforts and analysis of the No-Action Alternative and action
alternatives discussed in this chapter are based on CVP and SWP operational
conditions described Reclamation’s 2004 Long-Term CVP and SWP Operations
Criteria and Plan (OCAP) Biological Assessment. Modeling studies will be
updated to reflect changes in water operations resulting from ongoing OCAP
reconsultation and other relevant water resources projects and programs,
including, potentially, Bay-Delta Conservation Plan/Delta Habitat Conservation
and Conveyance Plan efforts. The results of these updated studies will be
incorporated into the Draft EIS and other future SLWRI documents.

Effects of Project Implementation with Climate Change

Council on Environmental Quality guidance, issued February 18, 2010, suggests
that Federal agencies consider opportunities to reduce greenhouse gas (GHG)
emissions caused by proposed Federal actions, adapt their actions to climate
change impacts throughout the NEPA process, and address these issues in the
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agencies’ NEPA procedures. Following are the two main factors to consider
when addressing climate change in environmental documentation:

e Effects of a proposed action and alternative actions on GHG emissions
e Impacts of climate change on a proposed action or alternatives

Council on Environmental Quality notes that “significant” national policy
decisions with “substantial” GHG impacts require analysis of their GHG
effects. That is, the GHG effects of a Federal agency’s proposed action must be
analyzed if the action would cause “substantial” annual direct emissions; would
implicate energy conservation or reduced energy use or GHG emissions; or
would promote cleaner, more efficient renewable-energy technologies.
Qualitative or quantitative information on GHG emissions that is useful and
relevant to the decision should be used when deciding among alternatives.

Each resource area analyzed in the PDEIS evaluates the effects of
comprehensive plans combined with predicted effects of climate change. The
ways SLWRI comprehensive plans could affect GHG production are also
addressed. The Climate Change Projection Appendix provides a summary of
global climate forecasts and climate change implications for California water
resources are discussed, particularly those of Shasta Lake, including predictions
about changes in monthly and annual natural runoff, reservoir storage and
temperature, flood management, power generation, fish conservation, and water
supply and quality. The discussion of climate change implications provided in
the Climate Change Projection Appendix provides the context for consideration
of cumulative conditions.

S.6.2 Summary of Impacts
The action alternatives would affect environmental resources in the primary and
extended study areas. The primary study area is the area surrounding Shasta
Dam and Reservoir, and the Sacramento River corridor from Shasta Dam
downstream to the RBDD facilities. The extended study area consists of the
lower Sacramento River and the lower portion of major tributaries, the Delta,
and the CVP/SWP water service areas, which includes a substantial portion of
California, such as much of Southern California. Some of the impacts would be
temporary, construction-related effects that would be less than significant or
would be reduced to less-than-significant levels through mitigation. Other
impacts would be permanent, some of which would remain significant and
unavoidable despite proposed mitigation measures. In addition, some effects of
the project would be beneficial.

Table S-1, included at the end of this summary, summarizes the environmental
impacts of the action alternatives, the duration and quantification of each
impact, the level of significance of each impact before mitigation,
recommended mitigation measures and the level of significance of each impact
after mitigation.
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S.6.3 Significant and Unavoidable Impacts
As shown in Table S-1, the action alternatives would likely result in the
following significant and unavoidable direct and indirect impacts:

Botanical Resource — Loss of Multi-Species Conservation Strategy
(MSCS) covered species; loss of USFS sensitive, U.S. Bureau of Land
Management (BLM) sensitive, or California Rare Plant Rank (CRPR)
species; loss of jurisdictional waters; and loss of general vegetation
habitats (all action alternatives).

Wildlife Resources — Take and loss of habitats for the Shasta
salamander, bald eagle, northern spotted owl, and Pacific fisher; impact
on the foothill yellow-legged frog, tailed frog, northwestern pond turtle,
purple martin, special-status bats, American marten, ringtail, terrestrial
mollusks, and their habitat; impact on willow flycatcher, Vaux’s swift,
yellow warbler, yellow-breasted chat, long-eared owl, northern
goshawk, Cooper’s hawk, great blue heron, and osprey, and their
foraging and nesting habitat; permanent loss of general wildlife habitat;
take and loss of foraging and nesting habitat for other birds of prey and
migratory bird species; and loss of critical deer winter and fawning
range (all action alternatives).

Geology, Geomorphology, Minerals, and Soils — Loss or diminished
availability of known mineral resources; loss or diminished soil
biomass productivity; and soil erosion or loss of topsoil due to
shoreline processes (all action alternatives).

Air Quality and Climate — Short-term emissions of criteria air
pollutants and precursors during project construction (all action
alternatives).

Agriculture and Important Farmlands — Direct and indirect
conversion of forest land to nonforest uses in the vicinity of Shasta
Lake (all action alternatives).

Land Use and Planning — Conflicts with existing land use goals and
policies of affected jurisdictions (Shasta Lake and vicinity and upper
Sacramento River), and disruption of existing land uses (Shasta Lake
and vicinity and upper Sacramento River) (all action alternatives).

Cultural Resources — Inundation of traditional cultural properties and
sacred sites (all action alternatives).

Aesthetics and Visual Resources — Consistency with guidelines for

visual resources in the USFS 1995 Shasta-Trinity National Forest Land
and Resource Management Plan; degradation and/or obstruction of a
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scenic view from key observation points; and generation of increased
daytime glare and/or nighttime lighting (all action alternatives).

Wild and Scenic River Considerations for McCloud River — Effect
on McCloud River’s eligibility for listing as a Federal Wild and Scenic
River; conflicts with the USFS 1995 Shasta-Trinity National Forest
Land and Resource Management Plan or USFS 1995 Coordinated
Resource Management Plan; and conflicts with the California Public
Resources Code, Section 5093.542 (all action alternatives).

The action alternatives could also result in the following significant and
unavoidable cumulative impacts (i.e., an impact would make a considerable
contribution to a significant cumulative effect):

Hydrology, Hydraulics, and Water Management — Cumulative
effects on south Delta water levels, X2 position, and Delta outflow (all
action alternatives).

Botanical Resources and Wetlands — Cumulative effects from
increased water delivery in the service areas and growth-related loss of
sensitive plant communities and special-status plant species (all action
alternatives).

Wildlife Resources — Cumulative effects from inundation at Shasta
Lake, leading to take and loss of habitat for numerous special-status
species at Shasta Lake and vicinity (all action alternatives).

Geology, Geomorphology, Minerals, and Soils — Cumulative effects
from use of soil and mineral resources, leading to diminished regional
availability of cement, concrete sand, and aggregate and loss of soil
productivity (all action alternatives).

Aesthetics and Visual Resources — Changes to aesthetic values and
resources at Shasta Lake (all action alternatives).

Environmental Justice — Cumulative effects from disproportionate
placement of environmental impacts on Native American populations,
leading to disturbance or loss of resources associated with locations
considered by the Winnemem Wintu and Pit River Madesi Band
members to have religious and cultural significance in the vicinity of
Shasta Lake (all action alternatives).

Air Quality and Climate — Cumulative effects from emissions of NOx
during project construction (all action alternatives).
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S.6.4 Environmental Commitments
As part of project planning and environmental assessment, Reclamation and/or
its contractors would incorporate certain environmental commitments and best
management practices into the action alternatives to avoid or minimize potential
impacts. Reclamation will also coordinate planning, engineering, design and
construction, operation, and maintenance phases of the project with applicable
resource agencies.

The following environmental commitments would be incorporated into any
action alternative for any project-related construction activities:

Develop and implement a construction management plan to avoid or
minimize potential impacts to public health and safety during project
construction.

Comply with applicable laws, policies, and plans for this project.

Develop and implement an erosion and sediment control plan to control
short-term and long-term erosion and sedimentation effects, and to
stabilize soils and vegetation in areas affected by construction
activities.

Develop and implement a stormwater pollution prevention plan to
prevent or minimize the discharge of sediments and other contaminants
with the potential to affect beneficial uses or lead to violations of water
quality objectives of surface waters.

Develop and implement a feasible spill prevention and hazardous
materials management plan to minimize effects from spills of
hazardous, toxic, or petroleum substances for project-related activities
occurring in or near waterways.

Implement in-water construction work windows to occur when
sensitive fish species are not present, or would be least susceptible to
disturbance (e.g., July through September).

Monitor potential impacts to important fishery resources throughout all
phases of project construction.

Perform fish rescue/salvage for fish entrapped within construction
structures and cofferdam enclosures, and stop construction activities for
spawning activities for sensitive fish species.

Prepare a comprehensive revegetation plan to be implemented in

conjunction with other management plans (e.g., erosion and sediment
control plan).
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e Develop and require implementation of a control plan to prevent the
introduction of zebra/quagga mussels and other invasive species to
project areas.

e Recycle or reuse demolished construction materials where practical.

e Demolish and remove all asphaltic roadways and parking lots
inundated by the proposed Shasta Dam raise, per California
Department of Fish and Game Code 5650 Section (a).

S.7 Areas of Controversy and Issues to Be Resolved

Several areas of controversy and issues to be resolved have been identified in
the SLWRI to date.

S.7.1 Areas of Controversy
Federal, State, and local stakeholders have identified several areas of
controversy during the SLWRI scoping process and agency meetings and
workshops. Key topics include potential adverse effects on cultural resources in
the Shasta Lake area; recreation and recreation providers in the Whiskeytown-
Shasta-Trinity National Recreation Area; terrestrial special-status species
around Shasta Lake, including State-designated fully protected species, aquatic
special-status species in the Sacramento River and Delta (including delta smelt);
the lower McCloud River and its special designation under California Public
Resources Code 5093.542(c); Delta water quality and south Delta water levels;
Central Valley hydrology below CVP and SWP facilities and resulting effects
on water supplies for water contractors and other water users; impacts on
reservoir area property owners; reservoir reoperation for flood control; and
consistency with the 2000 CALFED ROD.

S.7.2 Issues to Be Resolved
As the SLWRI progresses, various issues will need to be addressed and
resolved. Subject areas that have been identified to date are described below.

Native American Concerns and Cultural Resources

This PDEIS and accompanying Draft Feasibility Report are consistent with the
National Historic Preservation Act Section 106, and describe supporting
analyses, studies, coordination, impacts, and mitigation, as necessary.
Reclamation has invited Federally recognized tribes and non-Federally
recognized tribal groups to be consulting parties to the SLWRI. Although no
Federally recognized tribes reside in the immediate Shasta Lake area, members
of the Winnemem band of the Wintu Indians have raised concerns about
potential impacts of enlarging Shasta Dam on sites they value for historic and
cultural significance. Colusa Indian Community Council of the Cachil Dehe
Band of Wintun Indians is a cooperating agency for the SLWRI, pursuant to
NEPA. The Winnemem Wintu will continue to have the opportunity to
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participate and are anticipated to continue to provide input, through the Section
106 process as an invited consulting party, as well as through the NEPA
process.

Impacts on Biological Resources

The physical environment and associated landscapes within and adjacent to the
primary study area provide for a wide array of habitat used by a diverse
assemblage of wildlife with varying habitat needs and home ranges. To date,
species-specific survey efforts as part of the SLWRI have only included focused
investigations for a number of special-status species in the inundation and
relocation areas described previously. The scale of these surveys has been
limited, and because of a variety of external factors, have not addressed habitat
for species with a large home range or at a watershed scale. Therefore, for
species that have large home ranges (e.g., Pacific fisher), or that use a wide
range of habitats for some aspect of their life history, analyses presented in this
document assume presence over a conservatively large geographic area to cover
the full range of impacts anticipated for these species.

Off-Site Mitigation for Impacts on Biological Resources

Details about off-site opportunities to mitigate impacts on biological resources
in the primary study area are not yet available. Potential mitigation lands
containing wetland and special-status species habitat comparable to those that
would be affected by the proposed action have been identified near the study
area. Additional discussion of how these lands may be applied as mitigation and
at what ratios will be provided in future documents. A discussion of mitigation
for loss of habitat through preservation and enhancement in mitigation areas
will be included in future documents.

Water Rights

Improving the reliability of water supplies is a primary objective of the SLWRI.
The water supply reliability benefits of the project alternatives are described in
Chapter 2. Water rights for the expanded Shasta Reservoir, which are
appropriated by the State Water Resources Control Board (SWRCB), must be in
place before the project can operate. Evaluation of water rights will remain a
focus of the SLWRI.

Coordinated CVP and SWP Operational Conditions

Planning assumptions and information on water operations used to develop
alternatives during the SLWRI were developed in 2006, and reflect the
coordinated CVP and SWP operations described in Reclamation’s 2004 Long-
Term CVP Operations Criteria and Plan (2004 OCAP). In addition, the model
package used to evaluate potential effects of the alternatives included in this
PDEIS was based on operations described in Reclamation’s 2004 Long-Term
CVP and SWP OCAP Biological Assessment (2004 OCAP BA).

Reclamation consulted with the National Oceanic and Atmospheric
Administration National Marine Fisheries Service (NMFS) and U.S. Fish and
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Wildlife Service (USFWS) on the 2004 OCAP, and the two agencies issued the
2004 Biological Opinion on the Long-Term CVP and SWP OCAP (2004 NMFS
BO) and 2005 Reinitiation of Formal and Early Section 7 ESA Consultation on
the Coordinated Operations of the CVP and SWP and the OCAP to Address
Potential Critical Habitat Issues (2005 USFWS BO), respectively. In 2007, the
District Court for the Eastern District of California (District Court), in Natural
Resources Defense Council v. Kempthorne, found the 2005 USFWS BO to be
unlawful and inadequate. In May 2008, in Pacific Coast Federation of
Fishermen’s Associations v. Gutierrez, the District Court found the 2004 NMFS
BO to be unlawful and inadequate. The District Court remanded both BOs to
the fishery agencies.

In August 2008, Reclamation reinitiated consultation with the fishery agencies
based on Reclamation’s 2008 Biological Assessment on the Continued Long-
Term Operations of the CVP and SWP. USFWS issued the Formal ESA
Consultation on the Proposed Coordinated Operations of the CVP and SWP in
December 2008, finding that the long-term operations of the CVP and SWP, as
described in the 2004 OCAP BA, would jeopardize the continued existence of
the delta smelt. In June 2009, NMFS issued the BO and Conference Opinion on
the Long-Term Operations of the CVP and SWP (2009 NMFS BO), finding that
the same operations would jeopardize populations of listed salmonids,
steelhead, green sturgeon, and orcas. Because both agencies made jeopardy
determinations, both agencies included a Reasonable and Prudent Alternative
(RPA) in their respective BOs.

Several lawsuits were filed challenging the validity of the 2008 USFWS BO and
2009 NMFS BO and Reclamation’s acceptance of the RPA included with each
BO (Consolidated Salmonid Cases, Delta Smelt Consolidated Cases). On
November 13, 2009, and March 5, 2010, the District Court concluded that
Reclamation had violated NEPA by failing to perform any NEPA analysis
before provisionally adopting the 2008 USFWS RPA and 2009 NMFS RPA.
On December 14, 2010, the District Court found the 2008 USFWS BO to be
unlawful and remanded the BO to USFWS. The District Court issued a similar
ruling for the 2009 NMFS BO on September 20, 2011. On May 4, 2011, in the
Delta Smelt Consolidated Cases, the District Court ordered USFWS to prepare
a draft BO by October 1, 2011, which was subsequently extended to an
unspecified date to be agreed upon by involved parties. Reclamation and
USFWS must prepare a final BO and final NEPA document by November 1,
2013, and December 1, 2013, respectively.

Reclamation and DWR use CalSim-I11 to study operations, benefits, and effects
of new facilities and operational parameters for the CVP and SWP. A set of
operational assumptions was developed in 2006 based on water operations
described in the 2004 OCAP BA and the Coordinated Operations Agreement
between Reclamation and DWR for the CVVP and SWP, as ratified by Congress.
These assumptions were used to guide development, modeling, and evaluation
of potential effects of the No-Action Alternative and action alternatives
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included in this PDEIS. Rationale for the decision to use these existing
evaluations as the basis of analysis in the PDEIS and accompanying Draft
Feasibility Report is provided in Chapter 3, “Considerations for Describing the
Affected Environment and Environmental Consequences.” Modeling studies
and associated analyses will be updated and included in the Draft EIS and other
future SLWRI documents.

S.8 Public Involvement and Next Steps

This PDEIS will be published for public, stakeholder, and agency review.
During this period, stakeholder workshops will be held to present key findings
and solicit input.

A Draft EIS will be prepared considering input from stakeholders and the public
and results of updated modeling studies. In accordance with NEPA review
requirements, the Draft EIS will be circulated for public and agency review and
comment for at least 60 days following the date when the U.S. Environmental
Protection Agency publishes the notice of availability of weekly receipt of
environmental impact statements in the Federal Register. Similar to the
approach to public scoping, public meetings will be held in various locations
statewide to solicit and receive public input on the Draft EIS. These meetings
will be held during the public comment period so that any comments received at
the meetings can be addressed in the FEIS. In addition, written comments from
the public, reviewing agencies, and stakeholders will be accepted during the
public comment period.

An FEIS will be prepared and circulated in accordance with NEPA
requirements and will include responses to all comments. Reclamation will
circulate the FEIS for at least 60 days before issuing its ROD. In the ROD,
which is the final step in the EIS process, Reclamation will document its
decision on which actions, if any, to take to address the primary objectives. It
will also describe other risk reduction plans it considered, identify any
mitigation plans, and describe factors and comments taken into consideration
when making its decision.

To date, CEQA scoping has not been initiated. This process will not commence
until a State lead agency is identified.
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ADA
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AFS
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AQAP
ARB
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BAMM
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Basin Plan

Bay Area
Bay-Delta
BDCP
BLM
BMP
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BVWD
CAA
Cal/EPA
Cal/OSHA
CALFED
Cal-IPC
Caltrans
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CCAA
CCCSD
CCR
CCSD
CCWD
CDF

Abbreviations and Acronyms

Abbreviations and Acronyms

degree Celsius

degrees Fahrenheit

Assembly Bill

Americans with Disabilities Act
Anderson-Cottonwood Irrigation District
Americans with Disabilities Act
Anadromous Fish Restoration Program
anadromous fish survival

area of potential effect

air quality attainment plan

Air Resources Board

Biological Assessment

best available mitigation measure
SWP Harvey O. Banks Pumping Plant

Water Quality Plan for the Sacramento and San Joaquin
River Basins

San Francisco Bay Area
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California Department of Transportation
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California Code of Regulations
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Contra Costa Water District

California Department of Forestry and Fire Protection
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Council on Environmental Quality
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Comprehensive Environmental Response, Compensation,

and Liability Act
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Code of Federal Regulations
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diesel particulate matter

dissolved oxygen
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kilometer
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Ib/day
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Leq

Lmax

I—min
LRMP
LSR
LTG
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M&l
MAF
MBTA
MCV
mg/L
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mgd
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MMT
MOA
MOU
MSCS
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MT
MW
MWh
NAHC
NDOI
NEHRPA
NEPA
NFS
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NHPA
NMFS
NO,
NOx
NPDES
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key observation point

kilovolt

pounds per day

day-night noise level

equivalent noise level

maximum noise level

minimum noise level

Land and Resource Management Plan
Late Successional Reserve

LongTermGen

statistical descriptor

municipal and industrial

million acre-feet

Migratory Bird Treaty Act

A Manual of California Vegetation
milligrams per liter

Mountain Gate Community Services District
million gallons per day

millimhos per centimeter

million metric tons

memorandum of agreement

memorandum of understanding
Multi-Species Conservation Strategy
mean sea level

metric ton

megawatt

megawatt-hours

Native American Heritage Commission
Net Delta Outflow Index

National Earthquake Hazards Reduction Program Act
National Environmental Policy Act
National Forest System

National Geodetic Vertical Datum of 1929
National Historic Preservation Act
National Marine Fisheries Service
nitrogen dioxide

oxides of nitrogen

National Pollutant Discharge Elimination System
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NPL
NRA
NRCS

NRDC
NRHP
NSR
NSVAB
NWP
OCAP
OES
OHV
OHWM
OPR
ORV
OSHA
PCB
PCT
PDEIS
PG&E
PM2s

PMyo

PPV

PRC

PUD

RABA
RBDD

RCD

RCRA
RD-1641
Reclamation
Reporting Rule
RHJV

RM

RMP

RMS

ROD
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National Priorities List
National Recreation Area

U.S. Department of Agriculture Natural Resources
Conservation Service

Natural Resources Defense Council

National Register of Historic Places

North State Resources, Inc.

Northern Sacramento Valley Air Basin
Nationwide Permit

Operations Criteria and Plan

California Office of Emergency Services
off-highway vehicle

ordinary high-water mark

Governor’s Office of Planning and Research
outstandingly remarkable value

Occupational Safety and Health Administration
polychlorinated biphenyl

Project Coordination Team

Preliminary Draft Environmental Impact Statement
Pacific Gas and Electric Company

fine particulate matter with an aerodynamic resistance
diameter of 2.5 micrometers or less

respirable particulate matter with an aerodynamic
resistance diameter of 10 micrometers or less

peak particle velocity

Public Resources Code

Public Utilities District

Redding Area Bus Authority

Red Bluff Diversion Dam

resource conservation district

Resource Conservation and Recovery Act
SWRCB Revised Water Right Decision 1641
U.S. Department of the Interior, Bureau of Reclamation
Greenhouse Gas Reporting Rule

Riparian Habitat Joint Venture

river-mile

resource management plan

root mean squared

Record of Decision
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ROG
ROS
ROW
RPA
RV
RWQCB
SAFCA
SB
SCAQMD
SCFD
SCSD
SCSO
SCWA
SDIP
SDWA
SEL
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reactive organic gas

Recreation Opportunity Spectrum
right-of-way

reasonable and prudent alternative
recreational vehicle

regional water quality control board
Sacramento Area Flood Control Agency
Senate Bill

Shasta County Air Quality Management District
Shasta County Fire Department

Shasta Community Service District
Shasta County Sheriff’s Office

Shasta County Water Agency

South Delta Improvements Program
Safe Drinking Water Act

single-event (impulsive) noise level

Shasta-Trinity LRMP Shasta-Trinity National Forest Land and Resource

SHPO

Management Plan
California State Historic Preservation Officer

Sierra Nevada Region Sierra Nevada Customer Service Region

SIP

SLC
SLWRI
SMARA
SMM
SO,

SR

SRA
SRCA
SRNWR
SRTTG
SRWRS
State
STATSGO
STNF

STNF LRMP

SVAB
SVI

State Implementation Plan

State Lands Commission
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standard mitigation measures

sulfur dioxide

State Route

shaded riverine aquatic

Sacramento River Conservation Area
Sacramento River National Wildlife Refuge
Sacramento River Temperature Task Group
Sacramento River Water Reliability Study
State of California

State Soil Geographic Database
Shasta-Trinity National Forest

Shasta-Trinity National Forest Land and Resource
Management Plan

Sacramento Valley Air Basin
Sacramento Valley Index
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SWP
SWP Power
SWPPP
SWRCB
TAC
TAF
TCD
TCFD
TCP
TDS
TMDL
TNC
UPRR
USACE
USC
USFS
USFWS
USGS
VAU
VdB
VOC
VQO
WDR
Western
WOMT
WQCP
WSEL
WSR
WSRA
WUl
WWTP
X2

Abbreviations and Acronyms

State Water Project

SWP Power CA

storm water pollution prevention plan
State Water Resources Control Board
toxic air contaminants

thousand acre-feet

temperature control device

Tehama County Fire Department
Traditional Cultural Properties

total dissolved solids

total maximum daily load

The Nature Conservancy

Union Pacific Railroad

U.S. Army Corps of Engineers

U.S. Code

U.S. Forest Service

U.S. Fish and Wildlife Service

U.S. Geological Survey

visual assessment unit

vibration decibel

volatile organic compound

visual quality objective

waste discharge requirement
Western Area Power Administration
Water Operations Management Team
Water Quality Control Plan

water surface elevation

water supply reliability

Wild and Scenic Rivers Act
wildland-urban interface
wastewater treatment plant

distance in kilometers from the Golden Gate Bridge to the
location where salinity concentration is 2 parts per
thousand
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